Chapter 8.  POLITICAL MATTERS

The world of engineering abounds in political issues.  The well-educated engineer needs to understand how engineering and political activities interact, and how to work effectively in this environment.  This chapter addresses four issues.

· Government as a regulator.

· Government as a customer.

· The engineer in politics.

· Training the political engineer.

8.1  Government as a Regulator

From the most powerful federal agencies to the tiniest villages, governments regulate development in myriad ways.  This happens because communities of all sizes have an inherent interest in controlling the nature of their communities.  We don’t want a slaughterhouse built across the street from a residential area, or a four-story house on the edge of the sea that blocks the view of dozens of houses, or a factory that emits a great deal of noise in an urban area, or a toaster that is so poorly built that it can kill the user, or a microwave oven that emits enough radiation to harm the user, or a tanker that easily leaks oil into the water, or an automobile that spills excess pollution into the air, or a building that easily falls down in an earthquake.

Because we don’t want these things, and many others, we create laws, regulations, rules, codes, standards that determine what is acceptable, and what is not.  Such regulations arise because a problem is recognized and quantified, a community is concerned about the problem, and a political system has the ability to devise a solution.  Such solutions are often controversial.  The rights of one group are pitted against the rights of another.  Why should the size of my house on the beach be limited, I have a right to do what I want with my property.  Why should you have a right to build a house that limits my view, I have a right to the view that I paid for?  Why should you dictate the quality of my oil tanker, it will be more expensive to build, and the price of gas will go up?  Why should you be allowed to spill oil, and ruin the marine environment that I cherish?  Why should you impose earthquake standards that will make the building twice as expensive as it need be?  Why should you be allowed to construct a building that is almost certain to fail and cause loss  of life in the inevitable major earthquake?

Engineers have vital roles to play in such controversies.  They are often the first to notice or recognize a problem, and they carry an obligation to inform the community of the situation.  This obligation arises from the inherent moral right of an individual or community to knowledge of matters that are of concern to its health, safety, well-being.  Such knowledge gives the community the opportunity to decide how to address the concern, if at all.  The second role of the engineer in this process is to quantify the danger and the costs of removing the danger, as well as possible.  The community needs that information to determine how to act.  Here is a hypothetical example to make the point.

A community decides to build a new school in a region that has occasional strong earthquakes.  The basic cost of the building is $10,000,000.  The design engineer points out that the probably of no loss of life in an earthquake over the life of the building can be increased by various additional steps in the construction.  Table 8.1 below gives the estimated probability of no loss of life versus the cost for the required additional work.

                Probability of No Loss of Life                     Additional Cost
                                  10%                                               $500,000

                                  25                                               $1,000,000

                                  50                                               $5,000,000

                                  75                                             $40,000,000

                                  90                                           $500,000,000         

                                  99                                      $20,000,000,000

Table 8.1:  The Cost of Safety

The community must now decide how much it is willing to pay for safety.  It makes no sense for a member of the community or perhaps one of its politicians to say “There is no price too high to pay for the safety of the children.”  Of course there is too high a price.  This community does not have $20,000,000.000 or anything remotely close to such a figure.  It must make a decision about the price that it can afford and that it wishes to pay.  The job of the engineer has been to provide the estimates that make that decision possible.

Engineers play similar roles in thousands of situations.  If the engineer is to be effective in this role he or she must be professionally competent, articulate, and able to work within the political environment.

8.2 Government as Customer

The artifacts of engineering are bought and used by individuals and by communities.  The latter require schools and other public buildings, transportation systems, information systems, local and national defense, and a host of other things.  Working through and with the political sector, engineers help provide the needs of the community.  To be effective in this arena engineers must be themselves political, must be able to communicate effectively, argue their case when necessary, clarify the need for and the possible negative side of proposed new community systems.

8.3 The Engineer in Politics

Another way in which the engineer can influence the political life of the community is obviously to enter politics.  Engineers have not typically made up a significant portion of the political world.  There are reasons why that should change, and there are changes in the wind that will facilitate a new role for engineers.  

It is increasingly important that engineers play a direct role in political life because of the increasing complexity of the world that we are creating, and the need to explain that world to the electorate and to one’s political colleagues.  Engineers have too often chosen the isolated role of the designer in the back room, happily leaning over a drafting board solving technical problems.  Today society needs more of the gifts that engineers can bring.  Let’s list some of those strengths.

· Engineers understand numbers.  Quantification is one of our strengths.  Many problem require accurate and meaningful quantifying.  We’re good at that.

· Engineers tend to speak plainly.  When we understand a situation we tend to want to explain it as it is, not as someone might want to hear it.

· Engineers are inherently problem solvers.  We like to tackle a tough problem, and come up with an answer that helps someone out.  We usually bring a straightforward approach to situations.

· Engineers are particularly able to help set standards, devise codes, regulations.

· Engineers understand risk, and are often able to quantify it effectively. 

8.4 Training the Political Engineer

Well, all of this looks like quite a challenge for that engineer who might prefer the drafting board in the back room.  If society increasingly needs her out in public what can we do to train her for this role?  What we can do is just what we have begun to do in the last few years.   We can restructure engineering education so that you learn something about the non-technical areas that are of increasing importance.  What are they?  They are the topics of this handbook.  Here they are, just to remind you.

· An ethical sense of right and wrong.

· A sensitivity to health and safety, as well as environmental impact.

· Manufacturability, sustainability, usability.

· A passion for lifelong learning.

· Social, political and economic skills.

· Compassion for those who are in need.

Cases

Case 8.1:  Let’s start by going back to that $10,000,000 school that the community wishes to build in the earthquake-prone region (Table 8.1).

a. Once the engineer has provided the community with Table 8.1 do you think that he has any further responsibilities, or is his job through?  Specifically, should he lobby, as an engineer, not just as a citizen, for one of these choices?

b. Suppose now that you are a citizen of this community.  What choice would you make?  Justify your choice.

c. Are there any other contributions that the engineer might make to the community in this situation?

Case 8.2:  Imagine that as a frosh engineering student you decide that you would like to run for congress sometime after you graduate?  What changes or additions to your curriculum or co-curricular activities would you make?  Why?

Case 8.3:  The engineering firm that you work for has contracted to build that school (Table 8.1).  The community has decided after long debate to go with the 50% option, so the total cost of the building will be $15,000,000.  Some design problems arise after construction has begun.  The company secretly decides to reduce slightly some of the construction standards with the result that the estimated probability of no loss of life will be a little lower.  Nothing big – a few percentage points.  At first you are inclined to blow the whistle on the company, anonymously, by writing an unsigned letter to the local paper.  Then you reason that the changes are so minor that the company would probably be able to argue its way out of the matter if it went to court – and going to court could delay the finish of the school for years, a most unfortunate prospect for the community.  You are losing sleep nights thinking about this dilemma.  You have quite a few options.  What are they?  What option do you think is best for the community?

Case 8.4:  Good news, you got elected to congress – it was a tight race, but you made it.  You are serving on the House Committee on Science.  A number of old factories near the Canadian border have been identified as the source of acid rain in parts of Canada.  Canada has asked the United States to pass legislation requiring these plants to install emission abatement devices that will reduce the amount of acid rain.  Some good staff work and a trip to three of the plants on your part have convinced you of three things.  The land in Canada impacted by the acid rain is sparsely populated, the long term effects of the rain are difficult to assess, and it is virtually certain that many of the plants would have to close down because of the prohibitive cost of the emission abatement devices.  This would have a very serious affect on the communities where these plants are situated.  Who are the stakeholders here, who has interests?  What are the competing rights that make this a tough problem?  Do you have enough information to vote?  If not what else would you like to know?  What do you wish you had studied back at Santa Clara to help you on this one?  What are you going to do?

